bovis-bacillus Calmatte-Guérin (BCG) (Mehra et al., 2013) . These are both slow growing mycobacteria, but the same basic procedure can easily be adapted to analyze secreted proteins from rapidly growing mycobacteria, such as Mycobacterium smegmatis (Msmeg), a nonpathogenic species commonly used in the laboratory. The fractions obtained can be analyzed by western blotting to examine proteins of interest or by mass spectrometry if antibodies are not available or to examine the entire secretome. Genetic knockout mutants for the gene of interest serve as a negative control. Additionally, levels of a cytosolic protein such as the chaperone GroEL or the pyruvate dehydrogenase E2 component sucB (Rv2215/dlaT) should be assessed in the CF fraction to rule out the possibility that a positive signal in CF is due to bacterial lysis (see Figure 1 ). By varying the growth conditions of the strain, this in vitro secretion assay can be used to examine conditions that alter the secretome. We are thankful to Magnus Stiegedal for helpful tips on TCA (trichloroacetic acid) precipitation. Dilute the over-night culture 1:40 into fresh 7H9 complete media and grow to mid-log phase. For BCG and Mtb, inoculate 0.5 ml from frozen stock. It will take several days (~4 days) for the culture to reach mid-log phase and the exact time depends upon the initial inoculum density and growth conditions. 2. Measure the OD600 of the culture. Determine the culture volume required to give a final starting OD600 of at least 0.25 when resuspended in 25 ml of Sauton's media [culture volume in ml = 25 ml x desired OD600 (e.g. 0.25)/OD600 of the experimental culture].
3. Transfer this volume of culture media to a 15 ml falcon tube and pellet the bacterial cells by centrifuging at 1500 x g for 7 min at room temperature. Remove the supernatant and resuspend the pellet in PBS. Again centrifuge at 1,500 x g for 7 min. This wash step is important to remove albumin carried over from 7H9 complete media. 3. Transfer 5 OD600 of the culture into a 15 ml falcon tube (to be used to prepare the WCE).
Notes
Transfer the remaining culture into a 50 ml falcon tube (to be used to precipitate proteins from the CF). Centrifuge both tubes at 2,000 x g for 5 min at 4 °C. 4 . Pool the supernatant from both the 15 and 50 ml falcons into one unused 50 ml falcon tube and store on ice until you are ready to process it further (see below, preparation of CF in step C).
5. Wash the pellet in the 15 ml falcon with 5 ml of PBS by resuspending and centrifuging at 2,000 x g, 5 min, 4 °C.
6. Discard the supernatant and resuspend the pellet again in 1 ml of PBS and transfer it to a 2 ml Sarstedt tube with O ring in the screw cap (for containing aerosols during bead beating).
7. Spin on a table top centrifuge at 3,000 x g, 5min and discard the supernatant. To the pellet add 300 µl of protein extraction buffer with protease inhibitors. Resuspend the pellet by pippetting.
8. Dispense 100 µl of 0.1 mm zirconia/silica beads into a 1.7 ml eppendorf and add this to the Sarstedt tube containing the pellet. 
Note: The WCE of Mtb can generally be transferred out of BSL3 facility at this step as long as that is consistent with the institutional standards of practice.
11. Before use, thaw at room temperature and then heat at 95 °C for 5 min. 20 µl of the WCE is often sufficient for SDS-PAGE and western analysis, although this amount will depend upon the target protein levels and the sensitivity of the detection method. Mix and make up the volume to 50 ml with water
Add 500 µl of β-mercaptoethanol
Freeze in aliquots at -20 °C
